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1  Native Range, and Status in the United States  
Native Range 
From Benson (2015): 

 

“Eastern Asia, primarily from the Amur River and Yangtze rivers (Kraszewski and Zdanowski, 

2007)” 
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Status in the United States 
From Benson (2015): 

 

“In 2010, the first and only documented occurrence in the United States was in ponds of a former 

fish farm in Franklin Township, New Jersey (J. Bowers-Altman, pers comm.).”  

 

“Established locally in the ponds.” 

 

Means of Introductions in the United States 
From Benson (2015): 

 

“Most likely the mussels arrived as glochidia (larvae) attached to the gills of imported Asian carp 

(Beran, 2008). All carp species serve as hosts for the glochidia larval stage.” 

 
Remarks 

From Benson (2015): 

 

“The New Jersey fish farm was purchased by the New Jersey Conservation Foundation for 

conservation purposes. All the fish, of which some were apparently bighead carp 

(Hypophthalmichys nobilis), an invader in itself, were eradicated with a rotenone treatment (J. 

Bowers-Altman, pers comm.).”  

 

2  Biology and Ecology  
Taxonomic Hierarchy and Taxonomic Standing 

From ITIS (2015): 

 

“Kingdom Animalia   

    Subkingdom Bilateria    

       Infrakingdom Protostomia    

          Superphylum Lophozoa    

             Phylum Mollusca   

                Class Bivalvia   

                   Subclass Palaeoheterodonta   

                      Order Unionoida   

                         Superfamily Unionoidea   

                            Family Unionidae   

                               Subfamily Unioninae   

                                  Tribe Anodontini   

                                     Genus Sinanodonta   

                                        Species Sinanodonta woodiana (Lea, 1834)” 

 

“Taxonomic Status: valid” 
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Size, Weight, and Age Range 
From Benson (2015): 

 

“Reaching 30 cm (Pou-Rovira et al., 2009)” 

 

From Domagała et al. (2007): 

 

“According to DUDGEON and MORTON (1983) the mussels reproduce already in the first year 

of life having reached the shell length of 3-4 cm. Nevertheless, KONDO (1987) in the Asahi 

River (Japan) found a 2 year old female of the shell length of 4.46 cm that had just matured for 

reproduction.” 

 

From Popa and Popa (2006): 

 

“The individuals can live between 12 – 14 years.” 

 

Environment 
From Cummings (2011): 

 

“This species is a habitat generalist found in heavily modified and artificial habitats and is 

tolerant to high siltation rates (Paunovic et al. 2006). In the Czech Republic it is found in ponds, 

oxbow lakes and canals (Beran 2008). It prefers substrates of silt and clay, turbid conditions with 

relatively high water temperatures (30-33° C ) and is found in either standing or slow-flowing 

water (Soroka 2005, Zettler and Jueg 2006).” 

 

Climate/Range 
From Colomba et al. (2013): 

 

“Thermal conditions, water flow and substrate characteristics mostly determine the distribution 

and density of S. woodiana (Kraszewski & Zdanowski, 2007). According to Demayo et al. 

(2012), this species prefers habitats with higher temperatures (the optimal thermal conditions 

vary within 10 and 35ºC).” 

 

Distribution Outside the United States 
Native 
From Cummings (2011): 

 

“Its native range is uncertain, but ranges from Indochina and China, north to Korea, Japan, 

Primorye and the Amur Basin in eastern Russia (Graf 2007). The species native range in 

Indochina is unclear; it appears to be native to Viet Nam (from ‘Cochin’ as the synonym 

Anodonta jourdyi Morelet, 1886) and perhaps Cambodia, but Brandt (1974) considers the species 

to have been introduced to Thailand, Malaysia, Singapore, and other countries in southeast 

Asia.” 
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Introduced 
From Cummings (2011): 

 

“Austria; Belgium; Bulgaria; Costa Rica (Costa Rica (mainland)); Czech Republic; Dominican 

Republic; France (France (mainland)); Germany; Hungary; Indonesia; Italy (Italy (mainland)); 

Malaysia (Peninsular Malaysia, Sabah, Sarawak); Philippines; Poland; Romania; Serbia (Serbia, 

Serbia); Singapore; Slovenia; Spain (Spain (mainland)); Sweden; Ukraine (Ukraine (main part)); 

United States (New Jersey)” 

 

Means of Introduction Outside the United States 
From Cummings (2011): 

 

“It was first introduced to Europe in 1963 along with introduced carp” 

 

From Colomba et al. (2013): 

 

“The great success of S. woodiana has been attributed to the worldwide introduction for 

commercial purposes of its sympatric fish hosts (mainly carp species from East Asia) (Watters, 

1997[a]).” 

 

Short description 
From Colomba et al. (2013): 

 

“wide shell (maximum length ca. 300 mm), with deeply rounded ventral margin, surface 

irregularly rippled to corrugated, umbonal rugae prominent widely spaced, subconcentric or 

slightly transverse ripples without prominent nodules, posterior pedal retractor scar very narrow; 

hinge without teeth” 

 

Biology 
From Colomba et al. (2013): 

 

“S. woodiana larvae, like all Unionidae (Castagnolo et al., 1980; Aldridge & McIvor, 2003), go 

throught an obligatory parasitic stage (known as glochidium); glochidia larvae parasitize, by 

clinging with a kind of hook, the fins or gills of fish for several days to weeks; afterwards they 

detach from the host and fall to the bottom where mature and start to conduct a free life.” 

 

“S. woodiana is a broad generalist, and it may parasitize even on novel native hosts (Kiss,1995; 

Watters, 1997[a]; Sárkány-Kiss et al., 2000; Douda et al., 2012), in addition both juveniles and 

adults of S. woodiana can successfully cope with a wide range of environmental conditions.” 

 

From Popa and Popa (2006): 

 

“Glochidia are discharged within the period May – August (mainly in June and July), and this 

species can develop 2 – 3 larval stages per year, being in contrast with the native species which 
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reproduce once a year. Parasitic period lasts between 5 and 15 days, depending on the water 

temperature.” 

 

Human Uses 
From Cianfanelli et al. (2007): 

 

“There are some significant examples of introductions related to commercial activity. This is the 

case of A. woodiana, introduced into Tuscany not only unintentionally but also specifically for 

the production of artificial pearls (Berni et al. 2004).” 

 

From Packet et al. (2009): 

 

“The species is sold in garden centres as a “biofilter” for garden ponds.” 

 

Diseases 
No OIE-listed diseases have been reported for this species. 

 

Threat to humans 

No information available. 

 

3  Impacts of Introductions 
From Cappelletti et al. (2009): 

 

“The presence of S. woodiana could seriously influence the indigenous unionid populations, as 

has been already observed in other Italian locations. Fabbri and Landi (1999) reported that A. 

anatina has been replaced almost completely by S. woodiana in some channel with soft substrate 

and high trophic level; Niero (2003), in a channel with a high trophic level located in Venezia 

province, where a high density of A. anatina (up to 10 adult specimens m-2) was recorded in 

1987, noted the exclusive presence of S. woodiana in 2002.”  

 

“Fabbri and Landi (1999), Rashleight (1995), and Watters (1997a, b) argue that native species 

reduction could be caused by competition for the host fish, because of the major infestation 

capacity of alien Anodonta species glochidia. Competition among larval stages is highly 

probable when S. woodiana becomes the dominant species (Beran 2008). Food and habitat 

competition between S. woodiana and native unionids was instead excluded by Kraszewski and 

Zdanowski (2007), in a peculiar artificial lake system heated by power plant discharge in central 

Poland.” 

 

From Cianfanelli et al. (2007): 

 

“Competition with other indigenous species, especially other Anodonta, some populations of 

which are already showing disquieting signs of rarefaction (Fabbri and Landi 1999, Niero 2003), 

has been observed.” 
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From Bódis et al. (2014a): 

 

“The modification of the macroinvertebrate community structure by empty bivalve shells on 

bottom texture of silt and sand was marked by an increase in amphipods, caddis larvae, isopods 

and gastropods, and a decrease in bivalves, chironomids and oligochaetes (i.e. the empty shells 

facilitate mainly the epifaunal and inhibit the presence of infaunal elements). 

 

“Our results showed that the individual larger shelled unionids A. anatina and S. woodiana 

attracted a denser and more diverse macroinvertebrate community than the smaller shelled C. 

fluminea and the mixed shells of different sizes.” 

 

“In the Danube River, both C. fluminea and S. woodiana are widespread and capable of 

producing large amounts of empty shells due to their massive mortality during extreme climatic 

events (Bódis et al., 2014[b]). Given the widespread distribution, high density and the relatively 

long-term persistence of their empty shells, their habitat modifying effects can be particularly 

important.” 

 

4  Global Distribution 
 

  
Figure 1. Known native distribution of S. woodiana. Map from GBIF (2015). 
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Figure 2. Known introduced distribution of S. woodiana. Map from CABI (2015). 

 

5  Distribution within the United States 
 

  
Figure 3. U.S. distribution of S. woodiana. Map from Benson (2015). 

 

6  Climate Match 
Summary of Climate Matching Analysis 
The climate match (Sanders et al. 2014; 16 climate variables; Euclidean Distance) is very high in 

the Northeast and Mid-Atlantic regions. Climate match is also medium to high in the Great 

Lakes and the Southern Plains. Medium climate match appears in portions of Florida and the 

Interior West. The West Coast, North Central region, and much of the Southeast are low climate 
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matches. Climate 6 match indicates that the US has a high climate match. The range for a high 

climate match is 0.103 and greater; Climate 6 score of S. woodiana is 0.303. 

 

 
Figure 4. RAMP (Sanders et al. 2014) source map showing weather stations selected as source 

locations (red) and non-source locations (gray) for S. woodiana climate matching. Source 

locations from Kraszewski (2007), Cummings (2011), and GBIF (2015). 
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Figure 5. Map of RAMP (Sanders et al. 2014) climate matches for S. woodiana in the 

continental United States based on source locations reported by Kraszewski (2007), Cummings 

(2011), and GBIF (2015). 0= Lowest match, 10=Highest match. Climate match scores are 

tabulated on left. 

 

7  Certainty of Assessment 
Information on the biology, distribution, and impacts of S. woodiana is available but not 

abundant. Negative impacts from introductions have been documented in the scientific literature, 

but further study would help characterize these impacts further. Certainty of assessment is 

medium. 

 

8  Risk Assessment 
Summary of Risk to the Continental United States 
Sinanodonta woodiana, a unionid mussel species from East Asia, has been introduced widely 

through transport with Asian carp species during the mussel’s parasitic larval stage. This species 

is known to outcompete native mussels in life, and alter macroinvertebrate community structure 

with the presence of its empty shells in death. S. woodiana has already successfully established 

at one location in the US. Risk exists for additional introductions and establishment in the eastern 
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and midwestern United States as climate match is high and this species spreads rapidly. Overall 

risk of this species is high. 

 

Assessment Elements 
 History of Invasiveness (Sec. 3): High 

 Climate Match (Sec. 6): High 

 Certainty of Assessment (Sec. 7): Medium  

 Overall Risk Assessment Category: High  
 



 

11 

 

9  References 
Note: The following references were accessed for this ERSS. References cited within quoted 

text but not accessed are included below in Section 10. 

 

Benson, A. J. 2015. Sinanodonta woodiana. USGS Nonindigenous Aquatic Species Database, 

Gainesville, Florida. Available: 

http://nas.er.usgs.gov/queries/FactSheet.aspx?speciesID=2824. (July 2015). 

 

Bódis, E., B. Tóth, J. Szekeres, P. Borza, and R. Sousa. 2014a. Empty native and invasive 

bivalve shells as benthic habitat modifiers in a large river. Limnologica 49:1-9. 

 

CABI. 2015. Sinanodonta woodiana (Chinese pond mussel). CAB International, Wallingford, 

UK. Available: http://www.cabi.org/isc/datasheet/117178. (July 2015). 

 

Cappelletti, C., S. Cianfanelli, M. E. Beltrami, and F. Ciutti. 2009. Sinanodonta woodiana (Lea, 

1834) (Bivalvia: Unionidae): a new non-indigenous species in Lake Garda (Italy). 

Aquatic Invasions 4:685-688. 

 

Cianfanelli, S., E. Lori, and M. Bodon. 2007. Non-indigenous freshwater molluscs and their 

distribution in Italy. Pages 103-121 in F. Gherardi, editor. Biological invaders in inland 

waters: profiles, distribution, and threats. Springer, Dordrecht, The Netherlands. 

 

Colomba, M. S., F. Liberto, A. Reitano, R. Grasso, D. Di Franco, and I. Sparacio. 2013. On the 

presence of Dreissena polymorpha Pallas, 1771 and Sinanodonta woodiana woodiana 

(Lea, 1834) in Sicily (Bivalvia). Biodiversity Journal 4(4):571-580. 

 

Cummings, K. 2011. Sinanodonta woodiana. The IUCN Red List of Threatened Species, version 

2015.2. Available: http://www.iucnredlist.org/details/166313/0. (July 2015). 

 

Domagała, J., A. M. Łabęcka, B. Migdalska, and M. Pilecka-Rapacz. 2007. Colonisation of the 

channels of Międzyodrze (north-western Poland) by Sinanodonta woodiana (Lea, 1834) 

(Bivalvia: Unionidae). Polish Journal of Natural Sciences 22(4):679-690. 

 

Global Biodiversity Information Facility (GBIF). 2015. GBIF backbone taxonomy: Sinanodonta 

woodiana (Lea, 1834). Global Biodiversity Information Facility, Copenhagen. Available: 

http://www.gbif.org/species/4559541. (July 2015). 

 

Integrated Taxonomic Information System (ITIS). 2015. Sinanodonta woodiana (Lea, 1834). 

Integrated Taxonomic Information System, Reston, Virginia. Available: 

http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=9836

76. (July 2015). 

 

Kraszewski, A. 2007. The continuing expansion of Sinanodonta woodiana (Lea, 1834) 

(Bivalvia: Unionidae) in Poland and Europe. Folia Malacologica 15(2):65-69. 

 



 

12 

 

Packet, J., T. Van den Neucker, and R. Sablon. 2009. Distribution of the Chinese pond mussel, 

Sinanodonta woodiana (Lea, 1834) in Flanders (Belgium): ready for the invasion? 

Research Institute for Nature and Forest, Brussels, Belgium. Available: 

http://ias.biodiversity.be/meetings/200905_science_facing_aliens/poster_21.pdf. (July 

2015). 

 

Popa, O. P., and L. O. Popa. 2006. Sinanodonta woodiana (Lea, 1834), Corbicula fluminea (O.F. 

Müller, 1774), Dreissena bugensis (Andrusov, 1897) (Mollusca: Bivalvia): alien invasive 

species in Romanian fauna. Travaux du Muséum National d’Histoire Naturelle 49:7-12. 

 

Sanders, S., C. Castiglione, and M. Hoff. 2014. Risk Assessment Mapping Program: RAMP. 

U.S. Fish and Wildlife Service. 

 

10  References Quoted But Not Accessed 
Note: The following references are cited within quoted text within this ERSS, but were not 

accessed for its preparation. They are included here to provide the reader with more 

information. 

 

Aldridge, D. C., and A. L. McIvor. 2003. Gill evacuation and release of glochidia by Unio 

pictorum and Unio tumidus (Bivalvia: Unionidae) under thermal and hypoxic stress. 

Journal of Molluscan Studies 69:55-59. 

 

Beran, L. 2008. Expansion of Sinandonta woodiana (Lea, 1834) (Bivalvia: Unionidae) in the 

Czech Republic. Aquatic Invasions 3(1):91-94. 

 

Berni, P., S. Bitossi, M. Salvato, M. Orlandi, J. Salviati, M. Silvestri, P. Megale, P. Orlandi, and 

R. Billiard. 2004. Pages 179-185 in Valorizzazione del territorio attraverso produzioni 

alternative di perle di acqua dolce di elevata qualita`. Con tecniche di policoltura eco-

sostenibile. International Workshop ‘‘Tinca e acquacoltura nelle acque interne’’, 

Ceresole d’Alba, Italy. 

 

Bódis, E., B. Tóth, and R. Sousa. 2014b. Massive mortality of invasive bivalves as a potential 

resource subsidy for the adjacent terrestrial food web. Hydrobiologia 735:253-262. 

 

Brandt, R. A. M. 1974. The non-marine aquatic Mollusca of Thailand. Archiv für 

Molluskenkunde 105(1-4):1-423. 

 

Castagnolo, L., D. Franchini, and F. Giusti. 1980. Bivalvi. Guide per il riconoscimento delle 

specie animali delle acque interne italiane. C.N.R., Verona, Italy. 

 

Demayo, C. G., K. M. C. Cabacaba, and M. A. J. Torres. 2012. Shell shapes of the Chinese pond 

mussel Sinanodonta woodiana (Lea, 1834) from Lawis Stream in Iligan City and Lake 

Lanao in Mindanao, Philippines. Advances in Environmental Biology 6:1468-1473. 

 



 

13 

 

Douda, K., M. Vrtílek, O. Slavík, and M. Reichard. 2012. The role of host specificity in 

explaining the invasion success of the freshwater mussel Anodonta woodiana in Europe. 

Biological Invasions 14:127-137. 

 

Dudgeon, D., and B. Morton. 1983. The population dynamics and sexual strategy of Anodonta 

woodiana (Bivalvia: Unionacea) in Plover Cove Reservoir, Hong Kong. Journal of 

Zoology 201:161-183. 
 

Fabbri, R., and L. Landi. 1999. Nuove segnalazioni di molluschi, crostacei e pesci esotici in 

Emilia-Romagna e prima segnalazione di Corbicula fluminea (O.F. Müller, 1774) in 

Italia (Mollusca Bivalvia, Crustacea Decapoda, Osteichthyes Cypriniformes). Quaderno 

di Studi e Notizie di Storia Naturale della Romagna 12:9-20. 

 

Graf, D. L. 2007. Palearctic freshwater mussel (Mollusca: Bivalvia: Unionoida) diversity and the 

Comparatory Method as a species concept. Proceedings of the Academy of Natural 

Sciences of Philadelphia 156:71-88. 

 

Kiss, A. 1995. The propagation, growth and biomass of the Chinese huge mussel (Anodonta 

woodiana woodiana Lea, 1834) in Hungary. Dissertation. University of Agricultural 

Sciences of Gödöllo, Hungary. 

 

Kondo, T. 1987. Breeding seasons of seven species of Unionid mussels (Bivalvia: Unionidae) in 

a small creek. Venus 4:227-236. 

 

Kraszewski, A., and B. Zdanowski. 2007. Sinanodonta woodiana (Lea, 1834) (Mollusca) – a 

new mussel species in Poland: cccurrence and habitat preferences in a heated lake 

system. Polish Journal of Ecology 55(2):337-356. 

 

Niero, I. 2003. Sulla presenza in Veneto e centro Italia di Anodonta woodiana woodiana (Lea, 

1834) (Mollusca, Bivalvia). Bollettino del Museo Civico di Storia Naturale di Venezia 

54: 29-33. 

 

Paunovic, M., B. Csanyi, V. Simic, B. Stojanovic, and P. Cakic. 2006. Distribution of Anodonta 

(Anodonta) woodiana (Rea, 1834) in inland waters of Serbia. Aquatic Invasions 1(3): 

154-160. 

 

Pou-Rovira, Q., R. Araujo, D. Boix, M. Clavero, C. Feo., M. Ordeix, and L. Zamora. 2009. 

Presence of the alien Chinese pond mussel Anodonta woodiana (Lea, 1834) (Bivalvia, 

Unionidae) in the Iberian Peninsula. Graellsia 65(1):67-70. 

 

Rashleight, B. 1995. Simulation modelling of competition between freshwater mussels for fish 

hosts. Association of Southeastern Biologists Bulletin 42:114. 

 

Sárkány-Kiss, A., I. Sirbu, and O. Hulea. 2000. Expansion of the adventive species Anodonta 

woodiana (Lea, 1834) (Mollusca, Bivalvia, Unionoidea) in central and eastern Europe. 

Acta Oecologica Carpatica 7:49-57. 

 



 

14 

 

Soroka, M. 2005. Genetic variability among freshwater mussel Anodonta woodiana (Lea, 1834) 

populations recently introducted in Poland. Zoological Science 22(10):1137-1144. 

 

Watters, G. T. 1997a. A synthesis and review of the expanding range of the Asian freshwater 

mussel Anodonta woodiana (Lea, 1834) (Bivalvia: Unionidae). The Veliger 40:152-156. 

 

Watters, G. T. 1997b. Individual-based models of mussel-fish interactions: a cautionary study. 

Pages 45-62 in K. S. Cummins, A. C. Buchanan, C. A. Mayer, and T. J. Naimo, editors. 

Proceedings of a UMRCC symposium. Conservation and management of freshwater 

mussels. II: initiatives for the future. Upper Mississipi River Conservation Committee, 

Rock Island, Illinois. 

 

Zettler, M. L., and U. Jueg. 2006. The situation of the freshwater mussel Unio crassus 

(Philipsson, 1788) in north-east Germany and its monitoring in terms of the EC Habitats 

Directive. Mollusca 25(2):165-174. 

 


